R EEANAT L EASTOBRAENE, PR
LA T T a & s MTMIT TR

The effects of backpack load walking and gradient walking on oxygen uptake,
heart rate and double product

Hiroshi Kuroki, Toshihiro MorINAGA, Kozo Suzuki, Masami SUNAMI,

Junichi TakAsHIO

ABSTRACT: Variations in the oxygen uptake, heart rate, and double
product (=systolic blood pressure X heart rate) of 8 young adult males were
investigated in a series of treadmill-walking tests. The speed of the treadmill
was set at 4 km/hr, with gradients varied at 0%, 3%, 6%, and 9%, Subjects
first walked the treadmill unburdened, then while bearing backpack loads of
10%, and 209, of their body weight.

Oxygen uptake, heart rate, and the double product were all found to
increase as the load weight rose. However, the rate of increase resulting from
added backpack weight with the treadmill gradient remaining at 09, was less
than that resulting from raising the treadmill gradient with the subject unbur-
dened. The ratio between the increase in heart rate and the rise in oxygen
uptake was also lower in the former case than in the latter.

Treadmill gradient was thus found to have a greater influence than load
weight on oxygen uptake in healthy subjects. Clinically, this finding suggests
that when using a fixed-speed treadmill for therapeutic exercise. gradient
variation should be implemented first, followed by gradient variation in con-
junction with the increase of backpack load weight.

Key words: backpack load walking, gradient walking, oxygen uptake,

heart rate, double product, therapeutic exercise.
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Fig. 1 Oxygen uptake response to heart rate.
Upper regression line: The result from
raising the gradient with the subject
unburdened.
result from added backpack weight with
the gradient remaining at 0%.

Lower regression line: The
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